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Background: Randomized trials have shown the effi-
cacy of an office systems approach in improving colo-
rectal cancer (CRC) screening behaviors; its feasibility
in real-world primary care practices has not been well
studied.

Methods: Between August 1, 2000, and December 1,
2001, we enrolled 185 primary care clinicians identified
through purchased database lists. At the end of fol-
low-up (December 31, 2002), 127 clinicians had com-
pleted preintervention and postintervention question-
naires. Trained staff from the American Cancer Society
visited practices and identified areas for improvement in
CRC screening. They provided clinicians with re-
sources, tools, and support to facilitate positive change.
We defined 5 clinician behavior areas related to success-
ful CRC screening, including educating patients, iden-
tifying patients due for screening, enabling patient com-
pliance, monitoring patient compliance, and notifying
patients of their test results. We measured these areas be-

fore and after the intervention using questionnaires and
data extracted from medical records.

Results: We demonstrated improvements in the pas-
sive use of posters and brochures about CRC screening
(baseline, 20.5% and follow-up, 69.3%; P�.001) and in
the monitoring of fecal occult blood tests using manual
tracking systems (baseline, 20.6% and follow-up, 37.3%;
P�.05). Based on medical records data among 551 pa-
tients, we found a statistically significant increase in the
number of patients who became up-to-date with CRC
screening recommendations and tests (P� .001 for both).

Conclusion: Methods shown to improve CRC screen-
ing processes in protocol-driven randomized trials may
be effective in community practice, and wider dissemi-
nation of these strategies shows promise to increase CRC
screening.
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C O L O R E C T A L C A N C E R

(CRC) screening re-
duces CRC incidence and
mortality1,2 but is under-
used.3-5 A recent report

suggests that up to 50% of individuals 50
years or older have been screened for CRC
by fecal occult blood test (FOBT) or lower
endoscopy.6 However, this figure is likely
an overestimate because of low response
rates and challenges in differentiating
screening and diagnostic endoscopy.

Clinician recommendations regarding
CRC screening can be a major impetus for
a patient to seek a screening test.7,8 How-
ever, clinicians cite confusion regarding
screening modalities, limited time, low pa-
tient compliance, and the lack of a system-
atic, organized approach to preventive ser-
vices as barriers to giving CRC screening

recommendations.9 Several community-
based randomized controlled trials have ad-
dressed providers’ barriers using trained fa-
cilitators, a term and role described by
Fullard et al,10 to incorporate a unified sys-
tem of preventive services into office rou-
tines. Promoting teamwork among clini-
cians, staff, and patients; creating routines;
and tailoring materials to each clinician’s
situation have been shown to increase the
proportion of patients receiving FOBT.11-13

Office systems are effective in a range of
preventive services, including cardiovascu-
lar disease prevention, well-child care, and
immunizations.14-16 However, unlike more
straightforward preventive health ser-
vices, clinicians face a complex set of rec-
ommended testing strategies and intervals
for CRC screening. It remains to be seen in
the area of CRC screening whether the of-
fice systems shown to be effective in the ran-
domized controlled trial setting can be
implemented and their efficacy demon-
strated in more representative settings.
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Therefore, this project aimed to test the feasibility and effect
of having facilitators help primary care practices imple-
ment office systems to improve CRC screening behavior.

METHODS

PARTICIPANTS AND RECRUITMENT

A facilitator in each of 3 states recruited clinicians and pro-
vided ongoing support toward integrating changes in existing
office routines during the intervention. Between August 1, 2000,
and December 1, 2001, the facilitators mailed invitation let-
ters and response postcards to internal medicine and family prac-
tice clinicians in New Hampshire, Massachusetts, and Con-
necticut (names and addresses were purchased through a retail
database publisher, Folio Associates, Hyannis, Mass). They in-
vited additional clinicians not on the lists whose names had
been suggested by clinicians who had already agreed to par-
ticipate (including nurse practitioners and physician assis-
tants). Clinicians who completed the baseline questionnaire were
considered enrolled in the study.

INTERVENTION

Before the intervention, we identified 5 areas of the CRC screen-
ing process to target, including educating patients, identifying pa-
tients due for screening, enabling patient compliance, monitor-
ing patient compliance, and notifying patients of their test results.
We developed a tool kit (an appendix listing the tool kit items is
available from the corresponding author), similar to that used in
the Put Prevention Into Practice17 project, to help clinicians in
each of these 5 areas. Facilitators also developed new items and
tailored existing materials (eg, reminder postcards and letters).

Between August 1, 2000, and December 31, 2002, facilitators
had at least 4 in-person visits or telephone calls with each partici-
pating clinician. These included an assessment contact (during
which the facilitator introduced the intervention and asked each
clinician to complete the baseline questionnaire), a planning visit
(duringwhichthefacilitatorsmetwithenrolledcliniciansandstaff
to discuss their current screening process, offer suggestions, in-
troduce the tool kit, and reflect on ways to improve their screen-
ingprocess),and1ormorereinforcementfollow-ups(duringwhich
thefacilitatorsprovidedanopportunityforclinicianstoordermore
materials, reinforced any changes already made, and addressed
any barriers that the providers had encountered). Approximately
6monthsafter theplanningvisit, the facilitatorsmadeafinalevalu-
ation visit, when the follow-up questionnaire was administered
or left for self-administration. Clinicians were invited to volun-
tarilyparticipate inamedical recordreview.Three incentiveswere
offered, including (1) feedback on CRC screening rates, (2) feed-
back on cholesterol screening rates, and (3) $100 to compensate
forstaff timeandinconvenience.Onaverage, facilitatorsspent13½
hours with each practice; however, of this, only 3½ hours were
direct contact via telephone or in-person visit, with the remain-
der spent as travel time between practices.

DATA COLLECTION

We collected clinician self-reported data using a question-
naire that was based on a survey developed by the Massachu-
setts Colorectal Cancer Working Group.18 To limit loss to follow-
up, clinicians were sent 2 mailings requesting the return of the
questionnaire, followed by telephone reminders. Clinicians who
completed the follow-up questionnaire received a thank-you
letter, a token of appreciation, an electronic version of their tai-
lored tools, and a form to use for ordering more tools.

An independent medical record review company (Medical Re-
view Associates, Milton, Mass) performed the medical record au-
dits. Before the data extraction, the staff of each participating prac-
tice were asked to randomly pull 50 medical records that met
the following criteria: the patient had to be age 50 to 80 years,
have no family history of CRC or adenomatous polyps, have been
seen in the practice in the 4 months before the medical record
review, and have had his or her first visit to the practice before
1999 (to select patients who had the opportunity for screening
before our intervention). Patients were excluded if they had a
personal history of CRC, adenomas, or inflammatory bowel dis-
ease or if they were referred for endoscopy because of symp-
toms or signs of CRC (ie, loose stools, blood, or pain).

We excluded anyone who did not meet the eligibility cri-
teria and recorded whether the patient received appropriate
screening recommendations, tests, and follow-up before en-
rollment in our study and in the period before the medical rec-
ord review. Medical record reviews were conducted, on aver-
age, 12 months after the provider enrolled in the study. We
considered a patient up-to-date with screening recommenda-
tions and tests if he or she had received a recommendation for
and completed any of the following: a home FOBT within the
past 18 months, flexible sigmoidoscopy within the past 5 years,
barium enema within the past 5 years, or colonoscopy within
the past 10 years. We recorded each patient’s up-to-date status
before and after the intervention.

Sixty-three providers agreed to the medical record review.
Of these, 2 moved before their review, 22 changed their minds
after initially agreeing (most often because the staff did not agree
to or believe that they could identify and pull eligible medical
records), and 4 were excluded because of invalid data (eg, no
eligible medical records). This left 551 patient medical re-
cords from 35 providers.

STATISTICAL ANALYSIS

For all analyses other than the medical record review, we used
the individual clinician as the unit of observation. Demo-
graphic characteristics were summarized as percentages, means,
or medians. We used nonparametric tests to compare self-
reported information at baseline and follow-up. To compare the
number of clinicians reporting each CRC screening behavior at
baseline with the number reporting it at follow-up, we used a
2-sample test for binomial proportions for matched-pair data (Mc-
Nemar test). Each clinician’s behavior at baseline and fol-
low-up was compared and treated as one matched pair.

For each category of behavior change, there were several op-
tions the clinicians could use to attain the overall goal. For ex-
ample, to improve patient education, clinicians could hang edu-
cational posters or actively distribute brochures. To assess the
improvements made in a given category, we created a score vari-
able by summing the individual options for the category, as-
signing 1 point for each specific behavior. Maximum scores
ranged from 3 to 7. To evaluate changes in scores between base-
line and follow-up, we used a Wilcoxon signed rank test.

To evaluate the changes in patients’ up-to-date status be-
fore and after the intervention as determined by medical rec-
ord review, we used a 1-sample test for binomial proportions,
accounting for the clustering of patients within providers.19 In
particular, we were interested in the proportion of patients who
became up-to-date during the intervention.

RESULTS

Initially, 1972 physicians were invited to participate in
the study. Of these, 276 (14.0%) returned a postcard in-
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dicating that they were interested. One hundred eighty-
five clinicians (New Hampshire, 79; Massachusetts, 69;
and Connecticut, 37) enrolled in the study.

Of the 185 enrolled clinicians, 29 dropped out be-
cause of lack of continued interest and 11 left their prac-
tice. This left 145 enrolled clinicians eligible to com-
plete the follow-up questionnaire. Of those, 127 (87.6%)
completed their questionnaires.

Nearly 80% of the 185 clinicians who enrolled were
physicians, and 93.5% specialized in internal medicine
or family practice (Table 1). Slightly more than half
(53.5%) were in private practice, and one third came from
hospital-owned practices. Eighty-nine percent of the cli-
nicians were in a group practice, and more than half
(53.0%) reported that at least 1 physician in their prac-
tice was trained in flexible sigmoidoscopy. The number
reporting practice colleagues trained in colonoscopy was
much lower (18.4%).

On average, at baseline clinicians gave CRC screen-
ing recommendations to 34.5% of their patients during
acute or chronic care visits (39.1% at follow-up) and to
89.3% of their patients during periodic health examina-
tions (91.8% at follow-up) (data not shown).

Table 2 summarizes the proportion of clinicians
who reported adherence to the 5 target behaviors at

baseline and follow-up. The most common method of
patient education (96.1%) was the provider discussing
screening with patients directly. We observed a marked
increase in the report of posters and brochures in the
waiting or examination rooms (baseline, 20.5% and fol-
low-up, 69.3%; P�.001) and an increase in staff dis-
cussing screening with patients (baseline, 20.5% and
follow-up, 36.2%; P�.05). The active distribution of
brochures was one of the least common methods of pa-
tient education at baseline (15.0%) but increased to
43.3% at follow-up (P�.001).

Health maintenance flow sheets and notations in the
progress note were the most common methods used for
identifying patients due for screening (67.7% and 64.6%,
respectively, at baseline) (Table 2). Although both meth-
ods decreased slightly at follow-up (62.2% and 60.6%,
respectively), their use remained high.

Table 1. Characteristics of 185 Enrolled Clinicians
From 76 Practices Enrolled at Baseline*

Characteristic Value

Type of provider
Doctor of medicine 137 (74.1)
Doctor of osteopathy 10 (5.4)
Nurse practitioner 8 (4.3)
Advanced practice registered nurse

or physician assistant
30 (16.2)

Medical specialty of practice
Internal medicine 85 (45.9)
Family practice 57 (30.8)
Internal medicine and family practice 31 (16.8)
Other 8 (4.3)
Missing response 4 (2.2)

Practice model
Private practice 99 (53.5)
Hospital owned 60 (32.4)
Staff or group model health

maintenance organization
13 (7.0)

Community health center 13 (7.0)
Type of practice

Group 164 (88.6)
Solo 21 (11.4)

Physician in practice trained in
Flexible sigmoidoscopy 98 (53.0)
Colonoscopy 34 (18.4)

Practice understaffed or overstaffed 82 (44.3)
Personnel, mean No. per practice (range)

Physicians 4.6 (1-22)
Nurse practitioners 1.0 (0-6)
Medical assistants 3.6 (0-30)
Office staff 6.6 (0-20)

Estimated active patient medical records,
mean No. per practice (range)

8465 (150-50 000)

*Data are given as number (percentage) unless otherwise indicated.

Table 2. Baseline and Follow-up Colorectal Cancer
Screening Practices Among 127 Clinicians Who Completed
Baseline and Follow-Up Questionnaires*

Practice Baseline Follow-up

Educating patients about colorectal cancer
screening

Posters or brochures in the
examination or waiting rooms

26 (20.5)† 88 (69.3)

Brochures actively distributed to patients 19 (15.0)† 55 (43.3)
Clinicians discuss screening 122 (96.1) 121 (95.3)
Staff discuss screening 26 (20.5)‡ 46 (36.2)
Other 6 (4.7) 5 (3.9)

Identifying patients who are due for screening
None 10 (7.9) 3 (2.4)
Health maintenance flow sheet 86 (67.7) 79 (62.2)
Computer prompt 6 (4.7) 11 (8.7)
Medical record identifier 4 (3.1)‡ 14 (11.0)
Notation in progress note 82 (64.6) 77 (60.6)

Subset of those who recommended FOBT
at baseline and follow-up (n = 102)

Enabling and monitoring patient
compliance

Written FOBT instructions 85 (83.3) 88 (86.3)
Return envelopes 93 (91.2) 93 (91.2)
Recorded date when FOBT kits

were provided
78 (76.5) 87 (85.3)

Monitor patient compliance using
a computer

2 (2.0) 5 (4.9)

Monitor patient compliance using
a manual system

21 (20.6)‡ 38 (37.3)

Do not monitor§ 75 (73.5)† 49 (48.0)
Missing response 4 (3.9) 1 (1.0)

Notifying patients of normal test results
Not notified 24 (23.5) 23 (22.5)
Postcard or letter 47 (46.1)‡ 52 (51.0)
Telephone call 33 (32.4) 27 (26.5)
Other 5 (4.9) 8 (7.8)

Notifying patients of abnormal test results
Postcard or letter 19 (18.6) 18 (17.6)
Telephone call 94 (92.2) 92 (90.2)
Other 3 (2.9) 5 (4.9)

Abbreviation: FOBT, fecal occult blood test.
*Data are given as number (percentage).
†P�.001, McNemar test.
‡P�.05, McNemar test.
§Those who adopted “do not monitor” discontinued monitoring; those who

discontinued this behavior began to monitor.
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For enabling and monitoring patient compliance, we
evaluated each screening modality separately. At base-
line, 108 clinicians (85.0%) reported that they recom-
mend home FOBT for their asymptomatic patients 50
years or older. At follow-up, this increased slightly to
113 (89.0%). Among 102 clinicians who recommended
FOBT at baseline and follow-up, 80% to 90% provided
tools (such as written instructions and return enve-
lopes) to enable patients’ compliance (Table 2). The
number of providers who recorded when their patients
received the FOBT kit increased from 76.5% to 85.3%.
Furthermore, the percentage of providers who moni-
tored compliance with FOBT recommendations in-
creased from 26.5% at baseline to 52.0% at follow-up
(P�.05).

At baseline, 45.6% of providers who recommended
colonoscopy and 51.0% of those who recommended sig-
moidoscopy reported that they did not monitor compli-
ance with their recommendations. Few changes be-
tween baseline and follow-up were observed in the
monitoring of compliance with tests other than FOBT
(data not shown). Also, no appreciable changes oc-
curred during the study in the methods clinicians used
to notify their patients of test results.

At baseline, 78.7% of clinicians reported that they re-
fer the patient to a gastroenterologist after an abnormal
FOBT result, but only 29.6% reported monitoring whether
patients followed through with the referral (data not
shown). Similarly at follow-up, the percentage of clini-
cians referring patients with a positive FOBT result but
not monitoring whether the patient complied was 35.4%
(data not shown). Four clinicians reported that they would
repeat the test after a positive FOBT result and 8 said that
they would recommend sigmoidoscopy; neither prac-
tice complies with established guidelines.1

Table 3 gives the changes that were implemented by
broad behavior categories. Each 1-point increase or de-
crease in the score translates into 1 additional or less be-
havior that was adopted or discontinued in that category.
We observed significant improvements in the category of
patient education (P�.001) and in the combined cat-
egory of enabling and monitoring FOBT (P=.008).

Of 551 patient medical records reviewed, the percent-
age of patients up-to-date with their screening recom-
mendations increased from 38.7% at baseline to 56.1%
at follow-up. Similarly, the percentage of patients up-to-
date with their screening tests increased from 34.4% at
baseline to 43.2% at follow-up (data not shown). One hun-
dred forty-two patients who were not up-to-date with their
CRC screening recommendations at baseline were up-
to-date at follow-up (Table 4). Ninety-two patients who
were not up-to-date with their CRC screening tests at base-
line were up-to-date at follow-up. A statistically signifi-
cant proportion of individuals became up-to-date with
screening recommendations and tests (P� .001 for both)
during the intervention.

Although our intervention did not promote any par-
ticular screening test or aim to change the modality that
clinicians recommended for CRC screening, we ob-
served a shift away from sigmoidoscopy (78.7% to 49.6%)
and a shift toward colonoscopy (53.5% to 81.1%) (P�.001
for both) (Figure). We observed a decrease in the per-
centage of clinicians recommending barium enema (17.3%
to 10.2%, P�.05) but no significant change in the rate
of recommendation for FOBT (85.0% to 89.0%, P=.32).

COMMENT

Among 127 primary care clinicians in New Hampshire,
Massachusetts, and Connecticut, we demonstrated im-

Table 3. Behavior Changes of the 127 Participating Clinicians in 3 Areas Targeted by the Intervention

Area

No. of Clinicians With a Change in Score
From Baseline to Follow-up*

P
Value†Score Decreased No Change in Score Score Increased

Educating patients about colorectal cancer screening 2 7 118 �.001
Identifying patients who are due for screening 32 65 30 .66
Subset of those who recommended fecal occult blood test at

baseline and follow-up (n = 102)
Enabling and monitoring patient compliance 19 44 39 .008

*Points were assigned to behaviors reported in the questionnaire, and a score was calculated for each provider by taking the sum of those points within each
category.

†Two-sided Wilcoxon signed rank test for change in score before and after the intervention.

Table 4. Patients’ Up-to-date Status With Screening Recommendations and With Screening Tests at Baseline
and Follow-up Based on 551 Patient Medical Records From 35 Clinicians*

Variable Up-to-date at Baseline but Not at Follow-up Up-to-date at Follow-up but Not at Baseline P Value†

Screening recommendations 42 142 �.001
Screening tests 42 92 .001

*Data are given as number of patients unless otherwise indicated.
†Statistical significance from 1-sample test for binomial proportions accounting for clustering within provider.

(REPRINTED) ARCH INTERN MED/ VOL 165, MAR 28, 2005 WWW.ARCHINTERNMED.COM
664

©2005 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/19/2023



provements in 2 areas for CRC screening, educating pa-
tients and monitoring patient compliance with FOBT. A
review of a subset of medical records showed a statisti-
cally significant improvement in the number of patients
who became up-to-date with CRC screening recommen-
dations and tests. The improvement we observed in pa-
tient education was primarily a result of increased pas-
sive use of posters and brochures, active distribution of
these materials, and the frequency of clinicians’ report-
ing that staff discussed CRC screening with patients.

At baseline, most clinicians in our population did not
have any tracking system to monitor compliance with
FOBT recommendations. We observed a statistically sig-
nificant increase in the number of clinicians who re-
ported having a monitoring system at follow-up, which
can be largely attributed to our facilitators’ setting up
simple and effective manual tracking systems.

Computer systems have been shown to improve pre-
ventive health services within primary care prac-
tices.20-22 However, our results suggest that, while ubiq-
uitous (data not shown), computer systems are vastly
underused for tracking preventive health care services.

Appropriate follow-up of an abnormal FOBT result is
a critical step in appropriate CRC screening. We ob-
served a decrease in the number of clinicians who re-
ferred their patients to a specialist without further pri-
mary care follow-up or tracking. However, we also found
that some clinicians were doing inappropriate fol-
low-up for an abnormal FOBT result, such as repeating
the test.23,24 This suggests a continued need to increase
clinician awareness and knowledge regarding correct fol-
low-up procedures for FOBT.

The coverage of colonoscopy in leading medical jour-
nals that reach a substantial audience of primary care
clinicians is a likely cause of the shift we observed from
recommending sigmoidoscopy to recommending colo-
noscopy. Furthermore, the general public is increas-
ingly informed about colonoscopy through media events
such as news anchor Katie Couric’s colonoscopy in 2000.25

These types of secular trends affect the evaluation of non-
controlled trial interventions on CRC screening.

As in previous studies,18,26,27 clinicians overestimated
the number of patients to whom they give CRC screen-
ing recommendations. Our medical record review sug-
gests that clinicians give CRC screening recommenda-
tions to approximately 40% of their asymptomatic
average-risk patients 50 years or older. Clinicians poten-
tially miss opportunities to provide screening recom-
mendations because of their perception of efficacy. Veri-
fying self-reported information with an objective data
source in these types of evaluations is critical.

We demonstrated a significant increase in the pro-
portion of patients up-to-date with their screening rec-
ommendations and tests. The objective measures of
change in the medical record data corroborate the self-
reported behavior changes and, taken together, are an in-
dication of the effect of our intervention. The voluntary
nature of the medical record review raises the possibil-
ity that medical records reviewed may not be represen-
tative of all participating clinicians. However, the over-
all low rates of screening, even after our intervention,
suggest that this is less likely to have strongly affected

our overall findings. Although we focused our attention
on those who had a change in their up-to-date status, we
also saw an increase in the absolute percentage of pa-
tients up-to-date.

Dissemination and implementation projects are the
foundation for translating research into practice. The ef-
ficacy of these types of projects has been reviewed,28,29

and the barriers and incentives to overall evidence-
based practice have been evaluated.30,31 However, evalu-
ating the effect of these types of projects, particularly with
respect to CRC screening, is challenging, and formal meth-
ods require further development. Although randomized
trials are still the gold standard of investigating the effect
of interventions, we believe that our “pragmatic trial”32

provides useful information on whether office systems
interventions are effective in the real world.

This project encountered limitations inherent in evalu-
ating CRC screening. First, CRC has multiple screening
modalities with long intervals between several of the
screening tests. Evaluating changes to these tests re-
quires prohibitively long follow-up. Furthermore, track-
ing patient compliance requires looking retrospectively
at each patient’s history to establish up-to-date status,
rather than comparing cross-sectional proportions be-
fore and after the intervention. Second, although the gold
standard measure of CRC screening is CRC mortality,
tracking mortality does not normally fit within the fi-
nancial and time constraints of an evaluation project, given
the long latency of this disease. The next best outcome
for increased CRC screening would be polyp removal data.
However, reliable and comprehensive polyp removal data
are not usually readily available.

Studies33-35 that have evaluated the dissemination and
implementation of a similar intervention (Put Preven-
tion Into Practice) concluded that simple tool availabil-
ity was not sufficient to affect change; technical assis-
tance is a key factor toward improving implementation.
Therefore, although our recruitment methods may have
led to participation by motivated physicians, we believe
that the clinicians would not have implemented changes
as effectively without the facilitators’ providing atten-
tion, support, and technical assistance. Overall, our re-
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sults suggest that use of an office systems approach to-
ward improving CRC screening behavior in real-world
primary care practices is feasible and effective enough to
warrant considering wider dissemination.
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